206 Po and the N=126 neutron shell closed nucleus 210 Po have been measured. No significant deviation of mass distributions has been found between 206 Po and 210 Po, indicating the absence of shell correction at the saddle point in both the nuclei, contrary to the reported angular anisotropy and pre-scission neutron multiplicity results. This new result provides benchmark data to test the new fission dynamical models to study the effect of shell correction on the potential energy surface at saddle point. The role of nuclear shell effects on various nuclear reaction processes as a function of excitation energy, specially for the nuclei around the shell closure, has currently remained an issue of intense discussions [1] [2] [3] [4] [5] [6] [7] [8] [9] . Apart from the basic understanding point of view, a large part of the recent activities were concentrated on the study of shell effect in fission of heavy nuclei with the aim to unveil the relationship between nuclear structure and nuclear stability.
The role of nuclear shell effects on various nuclear reaction processes as a function of excitation energy, specially for the nuclei around the shell closure, has currently remained an issue of intense discussions [1] [2] [3] [4] [5] [6] [7] [8] [9] . Apart from the basic understanding point of view, a large part of the recent activities were concentrated on the study of shell effect in fission of heavy nuclei with the aim to unveil the relationship between nuclear structure and nuclear stability.
There have been immense efforts, both theoretical and experimental, to address the burning question whether nuclear shell effects survives around the saddle point. The theoretical efforts are concentrated on calculating the potential energy surfaces (PES) in a multidimensional space. It is found, in general, while the ground state mass is strongly influenced by the shell correction, the saddle point mass should be rather close to its macroscopic value [6, 10] . In contrast, a few recent experimental studies indicated rather strong effect of shell correction at the saddle point, particularly around N=126 shell closed nuclei [2, 4, 11] . An anomalous increase in fission fragment angular anisotropy was observed in the fission of 210 Po at excitation energy ∼40-60 MeV, which was conjectured as an indirect evidence of shell correction at saddle due to neutron shell closure at N=126 [2, 11] . The pre-scission neutron multiplicity data for 206, 210 Po also indicated the requirement of substantial shell correction not only in shell closed 210 Po but also in 206 Po [4] . These results, which are apparently indicative of a much stronger role of nuclear structure in fission process is bound to have implications on all future studies of the * E-mail: tilak@vecc.gov.in † Raja Ramanna Fellow fission, and particularly will have vital impact on the production of spherical super heavy nuclei around the next closed neutron shell at N = 184. Therefore, it warrants independent attempt to estimate the role of shell correction at saddle point in the same mass/excitation energy region where the deviations were observed.
The analysis of both angular anisotropy and prescission neutron data mentioned above [2, 4, 11] , were carried out within the framework of the well established statistical models [12, 13] which are fairly successful in explaining the gross features of the binary fission of a statistically equilibrated compound nucleus. As the gross effects of shell structure are already taken care of in the model calculations through the shell corrected level density term, any departure of the measured evaporation residue yield, anisotropy or pre-scission neutron multiplicity from the corresponding model predicted values may be construed either as the manifestation of shell structure on the PES or as the contributions from other non-compound fission channels. However, the robustness of the statistical model predictions was recently called into question [3] . With the advent of dynamical calculations using stochastic Langevin equation, Schmitt et al. [3] showed that the angular anisotropy and neutron data [2, 4] , mentioned above, could well be explained with purely macroscopic potential energy landscape without considering any shell correction at saddle point. The prevailing dramatic ambiguity thus necessitates an immediate evaluation of the problem through a new experimental observable, the fission fragment mass distribution, which would probe the PES directly at the saddle point, as the mass ratio of the emitted fragments largely depends on the structure of the potential energy surface at the saddle point [14] .
In this Communication, we report a measurement of 2 ). Targets were mounted at an angle of 45
• to the beam. Fission fragments were detected with two large area position sensitive MWPC [15] . The detectors were placed at 48 cm and 37 cm from the target on either side of the beam axis. The centre of the forward detector was kept at an angle of 45
• and the backward detector at 121
• to the beam. The operating pressures of the detectors were maintained at 3 torr of iso-butane gas. At this low pressure, the detectors were almost transparent to elas- tic and quasi-elastic particles. We measured the flight times of the fragments, the coordinates of the impact points of the fragments on the detectors (θ, φ), and the energy losses in the gas detectors. From these measurements, we extracted the masses of the correlated fission events and the transferred momentum to the fissioning system. Beam flux monitoring as well as normalization were performed using the elastic events collected by a silicon surface barrier detector placed at 15
• to the beam and Faraday cup.
Typical folding angle distributions of all fission fragments (FF) in the two reactions measured at near Coulomb barrier energies are shown in Fig. 1 . It is found that the peak of the folding angle distribution in each of the reactions is consistent with the expected value for complete transfer of momentum of the projectile. This, along with the symmetric shape of the distribution clearly show that there is no admixture of transfer induced fission fragments and all the fragments are originated in the fusion-fission reactions.
The fission fragments are well separated from elastic and quasi-elastic reaction channels, both from the time correlation and energy loss spectra in the detectors. The masses were determined from the difference of the time of flights, polar and azimuthal angles, momenta, and the recoil velocities for each event. The mass distributions of fission fragments were determined following a procedure described in details earlier [15, 16] . The mass resolution achieved ∼ 5 u. Since the targets were not 100% pure and as there is no way to distinguish the origin of the fission fragments detected by the detectors (whether they originated from the compound nuclei formed in fusion of the projectile and the main targets 194, 198 Pt or their isotopic impurities), we estimated the effect of the impurities by assuming proportionate number of the actual events coming from the isotopic impurities chosen randomly through a time seeded uniform random number generator. To estimate the dispersion in the variance of mass distribution due to the presence of isotopic impurities, the above process was repeated 2000 times. It is found that the dispersion in the variance of mass distribution due to impurities were negligibly small.
Typical mass distributions of the fission fragments, measured at similar excitation energies for the two reactions are shown in Fig. 2 . The solid (red) line is a single Gaussian fit to the data. The good fits to the experimental data using a single Gaussian function in both the reactions are clearly confirming that the FF mass distributions are completely symmetric having nearly identical shapes at all excitation energies.
To have a further insight into the result, the standard deviations (σ) of the fitted mass distributions are plotted as a function of excitation energy in Figs. 3 (a),(b) for both the reaction channels of 12 C+ 194,198 Pt. In the case of statistical fission of the compound nucleus, the standard deviation of the fragment mass distribution is known to follow the relation σ = T k , where T is the temperature at the saddle point and k is the stiffness parameter for the mass asymmetry degree of freedom [17] . As shown in Fig. 3(c) , the constant value of σ √ T with excitation energy indicates purely statistical compound nuclear fission process in both the cases. The value of k was found to be consistent with the comprehensive compilation of the data presented in reference [18] . The noncompound fission processes and/or the presence of shell correction, both of which would have triggered an anomalous variation of σ [19, 20] , are therefore quite unlikely in either of the two reaction channels, which is clearly at variance with the earlier results for the same systems obtained using different probes [2, 4] .
That the present non-observation of any appreciable anomaly in mass distribution (and vis-a-vis signature of shell correction) in either of the two systems 206, 210 Po is also justified theoretically, will be apparent from the following. According to the detailed theoretical calculation of PES [21] , fission barriers are single-peaked for the systems under consideration. So, an attempt was made to reproduce the measured mass distributions theoretically, considering only realistic macroscopic potential without any microscopic shell correction. We calculated the PES using the Finite Range Liquid Drop Model (FRLDM) formula [22] [23] [24] . The nuclear shapes were defined in two dimensions with Funny Hill [25] parameters, elongation (c) and mass-asymmetry (α). The fragment masses (M), corto explain simultaneously the fission excitation function and neutron emission data. This reinforces our conviction that the anomalies in angular anisotropy and neutron multiplicity observed in the systems 206,210 Po may not be attributed to the effect of neutron shell closure or shell correction at saddle point -it could be due to the inherent limitations of the implementations of statistical models [3] .
In conclusion, the direct probe of fission fragment mass distribution does not show any signature of the modification of the potential energy surface at the saddle point due to the effect of N=126 neutron shell closure in 210 Po. These results provide a benchmark for different models that are used to predict the fission barriers for the production of spherical super heavy nuclei around the next closed neutron shell at N = 184. The present findings merits further investigation for the other regions of neutron or proton shell closure.
We are thankful to the staff members of the BARC-TIFR Pelletron for providing good quality of pulsed beam required for the experiment. Thanks are due to Dr. Santanu Pal for illumination discussions and 
